FEB. 12. 2004. 9:42AM 



OBLON SPIVAK 

'-mm 



NO. 314 P. 28 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-075728 
(43)Date of publication of application ; 25.03,1997 



(SDlntCL 



B01J 23/46 
C01B 3/40 



(21) Application number : 07-235673 

(22) Date of filing : 13.09.1995 



(71) Applicant : NEC CORP 

(72) Inventor : SATA NAOAKI 



C54) SYNTHETIC GAS PRODUCING CATALYST AND PRODUCTioN USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance activity, to 
make garbon difficuit to deposit and to easily remove 
carbon at the time of producing a synthetic gas 
contg. oaf-bon monoxide and hydrogen from a gas 
consisting of carbon dioxide and methane by 
depositing palladium and rhodium on a metal oxide 
respective rn a specified amt 
SOLUTION: Garbom dioxide 1 and methane 2 are 
mixed in 1;1 molar ratio and supplied to a reactor 3, a 
catalyst 4 prepared by depositing palladium and 
rhodium on a metal oxide respectively by 0.1-1 Owt% 
is set in the reactor 3. hence the carbon dioxide 1 
reacts with the methane 2, and a synthetic gas 5 
contg. carbon monoxide and hydrogen is generated. 
The composition of the synthetic gas 5 is detected by 
a monitor 6 at all times. As g result the activity of 
the catalyst 4 is enhanced, and elementary carbon is 
hardly deposited on the catalyst. If any carbon is 
deposited, the carbon is easily removed, and the 
activity of the catalyst 4 is restored. 
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+ NOTICES * 

Japan Patent Office is not responsibfe for any 
damages caused by the use of this translation. 



FlECOPf 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not trans:lated. 



DE TAILE D DESCRIPTION " ' 

[Detailed Description of the Invention! ^ 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture 
method which used the catalyst for manufacture of synthesis gas, and it. In detail, it is related 
with the catalyst u^ed in case the synthesis gas containing the gas containing methane to a 
carbon dioxide, a carbon monoxide, and hydrogen is manufactured, and the manufacture 
method of synthesis gas using the catalyst 
[0002] 

[Description of the Prior Art] As manufacture of the synthesis gas which used a carbon 
dioxide and methane as the raw material is shown in a formula (i), since it is the 
disappearance reaction of greenhouse gas (C02, CH4), research Is done in every direction by 
obtaining the mixed gas of CO and H2 of the 1;1 optimal composition for the Oxo method 
(hydroformylation of the various olefins using the catalyst) upwards, 
[0003] 

C02+CH4 -> 2CO+2H2 (i) 

As a catalyst of this above-mentioned reaction (formula the nickcl-aiuminum203 grade is 
already examined However, although a conversion rate is not low practical in a low 
temperature side and, as for these, a high conversion rate is relatively obtained by the 
elevated-temperature side on the other hand, it becomes remarkable the following side 
reaction (ii) and (iii) simple substance carbon's (graphite's) depositing [ to depend ], 
degradation and deactivation of a catalyst happen, and a conversion efficiency falls with time. 
[0004] 

CH4 -> C+2H2 (ii) 

2C02+CH4 -> 0+2C0+2H2O (iii) 

Furthermore, there were problems, like H2 / CO ratio of the gas obtained are much less than 
1 with side reaction (iii). 

[0005] Invention aiming at solving such a problem is opened to JP,1-148343,A, ****** 6- 
503297, and JP,6-279004A 

[0006] inside — JP, 1 -1 48343,A — the — it is related with the catalyst for synthesis gas 
characterized by containing the oxide of a VIII group element (the same as the eight to 10 
present group to considerable and the following), and rare earth elements as an active 
ingredient Compared with the 6atalyst of nickel system for which this catalyst was used till 
then, there are few deposits of carbon and it characterizes by activity being high 
[0007] 

[Problem(s) to be Solved by the Invention] However, if the example of the official report Is 
seen, the H2-/C0 ratio of the synthesis gas at the time of using the 1:1 mixed gas of a 
carbon dioxide and methane as a raw material will be 0.89 also in the highest example, and 
yield's will be low, and it will have suggested that the above-mentioned side reaction <iii) is 
carrying out considerable grade concurrence. Moreover, also in JP.6-279004A or a ****** 
No. 503297 [ six to ] official report, an H2~/C0 ratio is less than one, and its yield Is also low. 
[0008] It js difficult for the above-mentioned official report to manufacture synthesis gas 
continuously with the catalyst from which a deposit of the carbon of a publication tends to 
take place for the deactivation, and it is difRcuft to obtain the stable H2-/CO ratio also in the 
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nrohlZ''!''^ ^ Changing an H2-/C0 ratio sharpfy poses a big 

elen t^!"'^ '^"^'^ ^^^'^^^ carbon 

Sdln.!^ '"'■"f^ '^'^'^ ^'^'^'^y- ^n'' '^^•■b'^n ca^^ot deposit easily 

and f/Lnf V'h^. T.""*- '"1"^.' '"^""f-^ture of the synthesis gas over a long period of time. 
^vt?smarr^'Iir^" H tf ""^ ^ " ''^^ manufacture of the synthesis gas whioJi 

focnO] a"** the manufacture method of synthesis gas using the catalyst 

Jeneatin^L!- ''''"^ ^""-^^""^ P"'^^" c^ompleted this invention, as a result of 

rm???^^T?"^ exammafon, in order to attain the above-mentioned purpose. 

Lomi The 1st invention .s a catalyst used in case the synthesis gas containing the gas 

and"^rrtrthrL'r r '^l'^- ^ hydrogenHan^Sfred. 

and relates to the catalyst for manufacture of the synthesis gas characterized by supporting 

r'^ZX ' " ^'^'^ ""^'^ " oxide ' 

K^lf-"/^-^ ^ J invention relates to the manufacture method of the synthesis gas 
cSnt^St .LT^ ' "--nulBoturing the synthesis gas 

[0013 Th.^^^^^^^ ^ ^ °^*o" '"onoxide. and hydrogen. 

LD013j The 3rd rnvention relates to the manufacture method of the synthesis gas the 2nd 

Srin'thT^'j^?' '■^'"^""^ r ^'"^'^ --^^ -h^ch deposit: a 

?t^ (more r^tFoTj;"?. 7 .^^ '^"'"^^'^ "^'"^ ^^^^^e" that the H2-/C0 

SoTfl ^^b'l'^ed over the long period of time can be maintained. 

Sm t^^J'' ""^'"'^ supported by support are palladium .nd a 

wW?h 1 . i! V? '"^'^.Pf "s^l^'^ components. You may support other metals within limits 
mni Rl T^."°^ ''^^''^ ^''^'"^^ P^"^'^'"'" ^"<^ ^ •^'o*"m further. 

Sor Jhe'^l?J"t ■ '"''If ^"^ rhodium which are 

* K ■ ""^^^'^ rnvention is set as 0.1 - 10% of the weight of the range to the 

ToTii^;? 'r"*'*'' '"^"r^'^^'y- P-"-'*"- 10 - 5.0 % of the weight a rifodTum is 0% ^ 

thoiL'"-T.T' H * *"PP°'*/"r*f*^*^* '■^t'o (Pd/Rh weight r^tio) of palladium and a 
romS A 0-5-4 - it IS the range of 1.0-3.5 more preferably 

^ - — « ^" -vated 

For e^amote^^^^^ U- ^ ""'"'^l* conventionally performed by the well-known method. 

.JthT^ga^^^^^^^^^^^^^ ^ thermal deccmposi.on 

SLd"^ manufacture method of synthesis gas using the catalyst of this invention is 

dSl^^thV^l't^^^^^ '? the manufacture method of this invention, it is 

r002?l n Int / ???~^200 degrees C. It is 700-900 degrees C more preferably 
inv^l^n Z^t''"'^^ are suitable for the pressure in the manufacture method ^f this 
rm9?l '^"^^ of !t is 0-1 0 kg/cm2G preferably. 

caSon dL^xil' W Jf?.'" '"^T ™"'^^oture method of this invention is gas containing a 
he^m ^" y*''^ '"^y <^o"tain inert gas,Tuch as nitrogen and 

3 maSis ^n^^h/ V-^ ^ SV/h^1=6O00O ] is suitable for the flow rate 
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[0024] Moreover, by the manufacture method of this invention, you may remove the simple 
substance carbon which deposfts on a catalyst in the manufacture process of synthesis gas 
usmg hydrogen gas so that the catalyst performance stabilized over the long period of time 
can be maintained. For example, using the equipment shown in drawing 1 . hydrogen gas can 
be contacted for the catalyst in a reactor, and can be carried out to it After stopping supply 
of the material gas which contains a carbon dioxide and methane when an H2-/C0 ratio 
becomes supervising an H2-/CO ratio with supervisory equipment although the below- 
mentioned example specifically explains, and separating from the set point (for example. 1/1) 
greatly, supplying hydrogen gas instead, making a catalyst contact and removing simple 
substance carbon, the aforementioned material gas is supplied again and synthesis gas is 
manufactured. 

[0025] In manufacture of synthesis gas. it is because considerable grade concurrence is 
carried cut [ the aforementioned side reaction (ii) and (iii) ] that a deposit of carbon takes 
place. Therefore, if such side reaction is suppressed as much as possible, a deposit of carbon 
can be reduced and it will enable H2 / CO ratio to obtain about 1 synthesis gas as the result. 
Moreover, if depositing carbon uses an easily removable catalyst even if carton should 
deposit. It will also become sufficiently possible to use a catalyst semipermanently. Then, as a 
result of furthering wholeheartedly development of the catalyst for synthesis gas manufacture 
which can suppress such side reaction and can remove deposit carton easily, it came to 
check that the catalyst of this invention is the optimal. 

[0026] The catalyst of this invention arranges the low rhodium of compatibility with simple 
substance carbon, and the palladium which has a hydrogen radicaHzed function and an 
occlusion function on a catalyst support the catalyst of such this invention has an easily 
removable property, even if it should be markedly alike compared with the conventional 
''u**' 1 ^"^ ^'"^^^^ substance carbon should not deposit easily and simple substance carbon 
should deposit Therefore, it becomes possible to manufacture synthesis gas. suppressing a 
deposit of simple substance carbon by using the catalyst of this invention to the minimum 
Moreover, after a prolonged reaction, even if a catalyst should deteriorate by deposit of 
cai^on. by removing deposit carbon by the manufacture method of this invention the 
performance is recovered for a short period of time, and it becomes possible to manufacture 
^027]" ^'"'"^ H2-/C0 ratio was stabilized over a long period of time. 

[Exaniple] Hereafter, although an example explains this invention further, this invention is not 
limited to these. 

[0028] The exarnple of production of the catalyst of example 1 this invention is shown below 
Rhodmm-chlonde (m) 3 hydrate and a palladium chloride GO are melted in water, an activated 
alumina (aluminum 203) is added and warmed in this solution, and a metal ion is infiltrated. 
The obtamed metal ion sinking-in alumina was heat-treated under the hydrogen air current 
uie metal ron was returned even to the simple substance, and the alumina catalyst (Pd- 
Rh/aluminum 203) which supported Rh for Pd 1% of the weight 3% of the weight was 
produced. 

[0029] The mixed gas of a carbon dioxide and methane (1:1 mole ratios) was made to react in 
a flow rate predetermined with an ordinary pressure and the reaction temperature of 730 
rni?Jn?T? P.d-Rh/aluminum 203 of an example 2 - the 4 above-mentioned examples 1. 
LUUJOJ The result immediately after a reaction start is shown in Table 1. Thus, the synthesis 
^s a carbon mcnox.de and whose hydrogen are about 1:1 (mole ratio) was obtained according 
to the catalyst of this invention. 
[0031] 
[Table 1] 
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[O032] The mixed gas of a carbon dioxide end methane (1:1 mole ratios) was made to react for 
a long period of t,me using Pd-Rh/.luminum 203 of the example 5 above-mertioned eimple 

fln^S* ° •^'^/u'^?^"'!n?n«'''^''**°" temperature of 730 degrees C. and quantity-of-gas- 
flow Csimian virus/h -T) =10000. y s * 

[0033] A result is shown Ih Table 2. The synthesis gas a carbon monoxide and whose 
hydrogen are about 1:1 is obtained, and decline in yield is also small. Moreover, after the 
reaction end, although the catalyst was taken out and observed, the cartjonaceotis amounts 
OT deposits were few. 
[0034] 
i:rable 2] 
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[0035] Example 6 drawing 1 is explanatory drawing of the manufecture method of this 

lll7nrn^'^tTX, ? r^'^iw '^'"'''^^ ^'"'^'^ it sends to a 

^tT 7o\ ^4) of this invention In a reactor (3). a carbon dioxide (1) and 

methane (2) are made to react efficiently, and synthesis gas (5) is generated. It enabled it to 
rnrt^«? t!™^^ composition of synthesis gas (5) with supervisory equipment (6). 
LUUdbj If composition should become that the range set up beforehand is likely to be 
exceeded, supply of a carlDon dioxide (1) and methane (2) is stopped, a material gas side bulb 
W IS closed, the hydrogen side bulb for reproduction (8) is opened, and the hydrogen for 
reproduction (7) is supplied. Moreover, a synthesis gas side bulb (10) can be closed 

with methane (2) and this collected methane is again used as material gas. In addition, these 
bulb operations can be performed by electronics control. 

K)037] The carbon-dioxide-methane mixed gas which made methane superfluous [ size ] was 
203 ofthf 1-7 .""'^ equipment of the example 6 which set Pd-Rh/alumlnum 

temn!Lt. Tit l example 1 by the ordinary pressure, the reaction 

temperature of 730 degrees 0, and quantity-oi^gas-flow (SV/h -1) =10000. and simple 
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substance carbon was deposited intentionally. When supply of mixed gas was stopped and 
hydrogen was supplied instead (SV/h- 1=30000), extremely, simple substance carbon changed 
to methane and rt was removed in the Inside of a short time (2 minutes). Carbon was not 
collected from the residue although the catalyst after a reaction end was dissolved from the 
rnno T^® ^'"^^'^ carbon on a catalyst was sometimes dearly removed from this 

10038J The catalyst used in the example 8 above-mentioned example 7 was again used for the 
reaction of carbon-dioxide-methane mixed gas (1:1 mole ratios) on the same conditions as an 
example 5. Consequently, the same activity as reproduction before was shown as shown in 
I able o. 
[0039] 
[Table 3] 
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[O040] By the same method as example 9 example 1. Pd and Rh were supported with various 
ratios to the activated alumina, and the catalyst was prepared The amount of generation of 
UO by each of these catalysts was relatively evaluated using TG-MS. A carbon dioxide and 
methane (1:1 mole ratios) were made to react in an ordinary pressure, the reaction 
temperature of 730 degrees C, and material gas flow rate of 100cm 3/min (degree C [ 0 ] 
latm conversion) as setups. A result is shown in Table 4. In addition. CO peak intensity ratio 
[0041]^^^ ^P^^^"! was based on the value by the catalyst which supported only Pd. 
[Table 4] 
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* NOTICES * 

Japan Patent Office is not resoenslble for any 
rfamagcs caused by the use of this trsnBlBtlorL 

ilgii/'j!r?S by computer. So the tmnslatioh may not reflect the 

2.**** shoWs the word which cen not be iransrated. 
3.1n the drawings, any words ere not tran?l3ted, 

CLAIMS 

tClaim(s» ..... 

[Claim II A rr^nufecturine method of hydrogen characterized by using a catalyst wWch 

f^'^oTJt^ZT' ""r? which has slJinurri^ 57oordinat.an 

^n.^^^!2 conttecbnE gas contammc methane and a carbon dfo:;ide for a cataJyst. and 
manufectunnff a carbon monoxide and hydroEen. 

S^'ir "janiifbrturing method of a carbon monoxide eharaclerfeed by udng a catalyst 
^rdiS!'^**' ff'r i"^' '='="^^*'^ *WPort which h« aLinumS+Ts 

«^ eontarting ga* contafning methane and ^ carbon dUde^r a 

catalyst and manufacturing a carbon monoxide end hydregen 

LCteim 3] A rnanufecturing method of hydrogen according to claim 1 to which a catalyst 

^^::::.t^z:^!t ^'""^'"-'-'■^ ''^^ ^ ^^tha wSS^s 

£^JS:'cT/.t%^^^^^^^ "'^^ ^'^ ^ the w«,«ht 

[Trdnslation done*] 
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* NOTICES * 

Japan Patent Office ia not responsible for any 
danagec oauBed by the use of this tratiBistion. 

2.*K*** shows tha word which can not fae transrated 
3Jn the drawings, any words are not transJatedL 

DETA]LED DESCRIPTION 

[Dctaired Description of the Invention] ' — 

foooi] 

Dndusbrial Application] This invention relates to the method Af tv^:.^.**-^ 

monoxid. and hydrogen (it abbreviating t^^iZ^I^^^ " "^'^^ 

methane which is the .rindp., coniponent oSr^r^^^ 

"lain causative agents of global wnrmlnE- <3loxfde used a5 the 

[0002] 

deployment are pnesstnt R>jr thk hw,*.^^ +^1 u i , cutback of bfowdowni? and a 

red...on carbTd';i*id?;t'trp^^^^^^^ ^'-tHc 
reduction method, are consJderBd Thera ;iK«\»«f fc. * , * contaet hydrogen 

organic compounds by the iwdr«fem,vi:^r!nTl^^f at the time of oompoundjng various 

ca^h^t (debate A) ^Hst^'ciS^rl'h^^^^^^^^ T 

^lyrt for an elumlna or *iKca support is known ^R^t\y '""""^ 

sfnce the ..rbon depo.ft lr:.r,r^oT^TZ!S^Zist ^^tf^: """ifl """^f'^ ^'^'^ 
^weruifi D activity tends to take place also (n cheaper 8 £roup transition metals, 

of 5nqu;ring wholeheartedly and J^n.^^! fSS^ « « '^^^ 

ccn^ot c»t3iy« which ht aTulSlt'5rro.l^;„Tr^^^^^^ h""^": !f " 
cpntrufJ«i and lowering of catalytic actfvftv *:snrlt^ ' .f ° <^ 

header «nd thfe invention f^^^7bSS^^^sT^^ " '^"'^ '^^P'^ « 

m*«uft.rtured efficiently. ^ f^drogeri and a carbon monoxide tg be 

.[0006] That is, this invention offera a r»ianiifactiirln<r m^h^* k j 
wsinga catalyct which supported an aeSe mS^ZT!^^ of hydrogen charactenzed by 
coortifnatJon ta oonterrt suL™^ J.^^ ^ which has alumrnum3+ of 5 

carbon dioxide f^JSLlS a^ d mr^,? wntaeting gas containing methane and a 
this invention off^^ Tr^^^un^r.^^JJ ' "iwoxide and hydrogen. Moreover, 

catalyst which J^on^dTt^^lTj^t 1 ^ r'^'''' characterised by uainga 

C0007J AS methane used by this invention, any of met^Sl^^^^ w -^u 

content gas are sufficient. As methane content 

i«n<7 concent gss, natural gas and substitute naturaJ gas are 

httD://www4JDdJ.ipo^.iD/c«hbin/tr3n web cd eiie 

n4/ni/iR 
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mentioned, for exampje, and unsaturated hydrocarbon; diaoid carbonizing-fzed hydroeen such 

hydroEcn =uHide of e m,n.rt« aniouot, T0-40^ol % of hydrogea T-ZO-mol X of a carbon 

r*""*"^' ^'r* B steam other than methane may be included. 
««« i?Il*iL^ fnvftntion. a05-25. end that Et especially 0.1-20, and also 0.2-10 have C a mole 
ratio of methane used as a ra«r material, and a carfon dio^tlde ] a desirable male rati^nf 

rn^sTS^tden'S:^^^^ ^^^'^ f-vdro^en decrease, 

r^l^f^^ IT •;. f^'^L monox,d« generation rate v^III no longer be obtained and 

a carbon deposit will also become and uneeonomical ooiamea. and 

E"'h«"^f*''^** used by this Invsnoon supports an active metal to alumina content support 
wh,ch ha* alum,num3+ of S «ordlnatior^, it is Known thst 3 l^nds of aluminum3+ of 4 
coordinarbon. 5 coordination, and 6 coortlination e;,ists in an amorphous aZ3na -I*** 

o^:- r'-' T'rT- ^^^^ ^'^^^^^ - ^" thi= invention ^ 

contarn an alumina whroh otherwise has alumlnumS* of 4 or fi ooordLtfon that XTfe 

EOO^Among alumina content support. espeeialJy although especially the Wend «tln «f 
coaJ of an a j^mfna that has al«m5num3+ of 5 coo;Jin«ion is ncS rScTd i?;. r/sSS^e^ 

Sl'il^utlS;:::^;^^^^^ <^.lumin.m3. c.n be known bvu.Fn.thc 

[0012] an isiumina which h^s ^Iumfnum3+ of 5 cbortfinat™ — .,^.,^r _a.i. j ^ 

oxide of tl»«<, n»t.k ma, dearabl. fnm, , of oo«. Mo™,ver. .n 

»-P""- * » 
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£el prooBss. and phj^i«| anSr ^" ™P'-*gn^tiort method, a sol 

fn'iSirS^^ c:nX;:i"!!iZ^'''^''^' "^y^r"^^ °f = coordination b ™mer..d fn 

preoipftotion of an aluminum tvdr^^ll^f^^^A 1 f ^t**. ^? ^'"'"'""'^ ««'t and 
• sabtfon «nt.in!n« motels. ^Ue^ S Si, arid r^"^^ .•mn.«rs«/ /n an .queoac 
drying and oaJcinating obtained J- pSSmI miSf ■ .-^f *'^<^f«n.and faakJng after 

desiccation antf baking: °^ '^'^"^'"6 's mentioned after 

SVS^rt:?'^^? '--Obnizat^cn and de^fccafon 

mrthod of returnrng a cstSJS. "^'^'^ "'^ "sing reducing gas « a 

esoeoially t^dromn CSLr^i^l^'* ^"^ »t is desirable to u^e 

dioxide v^t^US^n^^S^C^^^ can Poribrn, metl^n^ «nd a «rbcn 

condense. ®^ C so tliat an active metal ftwde to support may not 

Sn? Ste^nT. "Lto^n dTc'Sl T "'"''^ is performed by cc„t.ctl„, ^s which 

1000 degrees C. If suffiSnt in^^S ^^^j ^ll^^^^ '^^^^^ ^ 300- 

tess than 300 deerees C bCt rll!v«^ methane and a carbon dioxide is not obtained at 

activity by sinttS^o f 2 S^Xst1^;S'^:;'^'* °' '---"5 <^ 

pre^ure, asp^crally ordinary pi^wurr^ to aZ^^!^ pressure -20 aWpherio 

GHSV500-500.000h-1 and to TO atmoephenc preesure. Furthermore, it Is deslr^fe 

;:K:?b':!:^«t^,^^^^^^^ ^ - c.n conta. 

fluid bed, and th* mewing bed ' ^* ""^^ ^« bed. the 

[0024] *^ 

ha3 alumrnun,3+ of /wordinatJon ,^Se m^*/A^^^^ l"'^'™ ''''"^^"t «t^|yrt which 

- carbon dioxide for a catah^ and JSniSrfnf.^.* ?f " and 

Invert ratio of methane andVoarbon .^oS^Tfe ht^ TJ"^'^^*' ^"^ hydrojen.the 
can be obtained effi«ently -"onoi^de h high, and hydrogen »nd a «ri»n monoxide 

C0025G 

JsSnSS^d^^ttTe^^^^^^^ ^re „y, tH. . 

obtained ~ centrifugal ^tp^^n -^t^„^'°''^ ^"'^ "^^ 

ebtaloed. next thJ* Jib - SoO deiJ-ees C^=L """f '"^ - 

with a ball .niji t25 hounj; Sd has^L^? <^^^""<»^ S^ds thi* alumina C 

- hydrothormal synth«sf* «f " r^.T'?'^ «'Uminum3+ was obtamed. moreover a nh 

^V. at 3^ de^ees C a^n^the aCSj:.r bteSr rtSr^^^^^ 
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eatanating this at 400 degrees C for 1 hour, the alumina B which carries »r:„Jt„„ 

X^D 5 L hI"*:"^ *f «'*^"^"um3^- which has 5 cooSnSo^i aTJ' r„a 

out the PBiiide SEC relation to 20-30 meshes at 500 de»«»« n for /T" 

■mrJiersed in the aqweous solution whroh di JolIL 2 3e ofSnft^ etl!^;^"-'' ITI ^ 

rtitr^to 6 hydrate nttncr-acrd rhodium 6 hydrate instead of nickd 

oindes. and 63 K of thn w»5*M- »i ™ * ^ nicKei, ?i Of the weight of magnesium 
object; « di^: S ft lit ^/.""^-^^t^^e 4,eg of ^.btahJed bakfne 

?v2J^"^rci:.^ttwt^^^^^^^^ Of n,a.ne.lun, act^ 

tf^"^^ '^f** ^^^^^^ oxfde. ^P'* ^ 

SfpirSr^ferr^^X^^Sit^ « J ^ ^t^'S^-t Alumina C which ca„.-.d out 

ovea.-ght and «lcinat>n^ Sfat^K^p™ dS::: ^foM w'^" T-^ ' ^"^^^'^ ^ 
3.u^«.^l..on..ohdi^,v.d6.rrn^^^^^^ 

weight of rhodi«ms^?fl8%' o?5;f JSSS'^IS,"^^^ which consist, of 2 % of the 
C Dven^rght ^.nd caloinatine HirTt 5m ''^ 110 degrees 

.queous solution ^^1^6^^^^^%^° ^Z^l^Z^^X' Z""^'^^ ^ ^^'^ 

hotiTB. i*»^'VOT o.5>B or nicKel nitrate $ hydrates in 20ml of water for 3 

[003S] Prepar-aWon of the oxamale f of rsfW^rt™ 1 ft 4_. a. . 
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weight of nickel and 90 % of the w«eht of aluminas was acquired by dryine at 1 10 da.zr^« f 
cvemfeht .nd calcinating 1 4g ^ 500 more degrees C fcr 1 bo^r %4rEe Lr^f ^^^^^ 
.qj^.. sofutlon which dI«oIved S.9« of nickel nlt^to 6 hydrates Ir, 20ml of rt^for 3 

[003^1 Prepai-atlon of the example [ of reference ] 9 catalyst I- Alumina n th» n 
^^XX.Ti^. T-^l^ ovemiEht and calcinating 14g at 500 mor^ degrees C for 1 hour 

Smtt fS:.' "^-^f fr'"^ alpba-^lumlna in the dtemeter of 8mm of one 

Iielium amb,»rrt atmosphere after that Next, tt replaced with halfutn tZ^^^JI^ u 
iiiavM» (^dT— vM^i tdt — j-i- . .« 7 V "™'"'". tna mixed gas of a carbon 

[Equation 1] 

cir*<CT<5fi)^ ^"^-^ Bocn,^^.!^. 



fXimitf^ CAT) 



[0039] 
[A table 1] 
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[0040] When alumina content cgrtolvst A-E conf^:^;„- c -i- ^- . - 
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[Trandation done.] 



on a catalyst is 
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